Glutamate-mediated striatal dysregulation and the pathogenesis of motor response complications in Parkinson's disease.
Chronically administered levodopa to Parkinson's disease (PD) patients ultimately produces alterations in motor response. Similarly, in 6-hydroxydopamine lesioned hemi-parkinsonian rats, chronic twice-daily administration of levodopa progressively shortens the duration of contralateral turning, an index of, the wearing-off fluctuations that occur in parkinsonian patients. The pathogenesis of these response alterations involves, in part, upregulation of corticostriatal glutamatergic synaptic transmission. Changes involving kinase and phosphatase signaling pathways within striatal dopaminoceptive medium-spiny neurons now appear to contribute to increased synaptic efficacy of glutamatergic receptors in these neurons. Glutamate-mediated striatal sensitization subsequently modifies basal ganglia output in ways that favor the appearance of parkinsonian motor complications. At the molecular level, transcriptional activation of striatal CREB and cdk5 may contribute to the persistent expression of these levodopa-induced response alterations. Conceivably, a safer and more effective therapy for PD can be provided by drugs that target signaling proteins within striatal spiny neurons or those that interact extracellularly with non-dopaminergic receptors such as AMPA and NMDA, adenosine, adrenergic, opioid, and serotonergic.